Activation of cannabinoid CB1 receptors in the ventral hippocampus improved stress-induced amnesia in rat.
The ventral hippocampus (VH) has a high distribution of cannabinoid CB1 receptors which are important in modulating stress responses. Stress exposure activates the hypothalamic-pituitary-adrenal axis (HPA) which can impact hippocampal formation to change hippocampus-based memories. The purpose of the present study was to determine the possible role of the VH cannabinoid CB1 receptors in stress-induced amnesia using a step-through passive avoidance procedure in male Wistar rats. In order to induce acute stress, the animals were placed on an elevated platform for different time periods (10, 20 and 30min). Our results indicated that post-training 20 and 30min exposure to stress, but not 10min, induced amnesia. Post-training microinjection of a cannabinoid CB1 receptor agonist, arachydonilcyclopropylamide (ACPA; 2.5-7.5ng/rat) into the VH (intra-VH) induced amnesia. Interestingly, post-training intra-VH microinjection of the same doses of ACPA improved stress-induced amnesia. On the other hand, post-training intra-VH microinjection of a selective CB1 receptor antagonist, AM-251 (20-50ng/rat) with exposure to an ineffective stress (10min) potentiated the effect of stress on memory consolidation and induced amnesia. It should be noted that post-training intra-VH microinjection of the same doses of AM-251 alone had no effect on memory consolidation. Our results revealed that post-training intra-VH microinjection of AM-251, prior to ACPA microinjection, inhibited the reversal effect of ACPA on acute elevated platform stress. Taken together, it can be concluded that exposure to post-training inescapable stress impaired memory consolidation. The impairing effects of stress on memory retrieval may be mediated by the VH cannabinoid CB1 receptors.